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Mean velocityMean velocityMean velocity Axial turbulence 
intensity

Axial turbulence Axial turbulence 
intensityintensity

Comparison are with the experimental data of Kreplin 
and Eckelmann and DNS of Kim et al.

Comparison are with the experimental data of Kreplin Comparison are with the experimental data of Kreplin 
and Eckelmann and DNS of Kim et al.and Eckelmann and DNS of Kim et al.
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intensityintensity

Lateral turbulence 
intensity
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Turbulence Kinetic Energy ProfilesTurbulence Kinetic Energy ProfilesTurbulence Kinetic Energy Profiles
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Available models can predict the mean  Available models can predict the mean   
flow properties with reasonable accuracy. flow properties with reasonable accuracy. 

‘‘ FirstFirst--order modeling is reasonable when order modeling is reasonable when 
turbulence has a single length and velocity turbulence has a single length and velocity 
scale.scale.

‘‘ The kThe k--εε model gives reasonable results model gives reasonable results 
when a scalar eddy viscosity is sufficient.when a scalar eddy viscosity is sufficient.

‘‘ The stress transport models have the The stress transport models have the 
potential to be most accurate.potential to be most accurate.

G. AhmadiME 637-Particle II

‘‘ Adjustments of coefficients are needed.Adjustments of coefficients are needed.
‘‘ The derivation of the models are arbitrary.The derivation of the models are arbitrary.
‘‘ There is no systematic method for There is no systematic method for 

improving a model when it loses its improving a model when it loses its 
accuracy.accuracy.

‘‘ Models for complicated turbulent flows Models for complicated turbulent flows 
are not available.are not available.

‘‘ RealizabilityRealizability and other fundamental and other fundamental 
principles are sometimes violated.principles are sometimes violated.
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